(a) Phytoalexins proposed to be produced by the oxidation and tailoring of brassinin. S1 (b) Recently identified phytoalexins from watercress (Nasturtium officinale) S2 that are likely to be Lhomophenylalanine-derived analogs of brassinin. based on homology (E-value ≤ 1E-10 and coverage ≥ 0.75) to the genes in Arabidopsis that have been functionally characterized (reviewed in Sønderby et al.) S4 . The expression levels are the average of three biological replicates, quantified using Cufflinks (v. 2.1.1). For clarity, the mean of the Mf and Mp conditions is displayed as "mock". High and low confidence intervals for gene expression levels in each condition are provided in the processed data files, which have been deposited in GEO (Accession code: GSE69785 Supplementary Figure 5 . In vitro assay of recombinant CYP candidates on brassinin.
Of the four CYPs initially tested for activity with brassinin as a substrate, only CYP71CR2 (Bra009149) catalyzed conversion of brassinin to cyclobrassinin (20 min time point shown, no appreciable change was observed after 1 hour). Data for CYP71CR1 (Bra005870) on brassinin is shown in the main text, Figure 2b . The experiment was performed on two separate occasions, and representative results are shown. LC-MS analysis of in vitro assays of recombinant CYP71CR1 (Bra005870) activity on brassinin. The primary product is spirobrassinol (Fig. 2b) , but at incubation times longer than 20 minutes, a peak emerges that has the same retention time and exact mass as a spirobrassinin synthetic standard. No spirobrassinin was detected when brassinin was incubated with microsomes isolated from yeast harboring the empty vector. The experiment was performed on three occasions, and representative results are shown here. Attempts to fit these data to the Michaelis-Menten model using GraphPad Prism violated a constraint (K m > 0), which suggests that the apparent K m is less than 1 µM. Figs. 8,11) . Fig. 13 ). Individual biological replicates (n = 4) are displayed together with the mean ± SEM. Paired samples were obtained from each leaf by sectioning down the midrib during harvest -with one sample used for transcript analysis (shown here) and the other analyzed by LC-MS (Supplementary Fig. 12) . CYP83B1 was chosen for study because it catalyzes an early reaction in indole glucosinolate biosynthesis, which is predicted to be upstream of brassinin (Fig. 1a) . Only trace amounts of CYP71CR4 expression were detected in the conditions tested here. The expression profiles of CYP71CR1 and CYP71CR2 qualitatively correlate with the accumulation of spirobrassinin and cyclobrassinin, respectively.
Supplementary

Supplementary Table 7. Oligonucleotide primers used for qRT-PCR.
Code
Gene ID Primer Sequence 5′-3′
CYP71CR1 Bra005870 Fwd
TCAACGAGACAACGAGAAGC
Rev
AGCAACCACTCTAGCTCCAAG
CYP71CR2 Bra009149 Fwd
GGACGTTCTTGTTCGCCTAC
Rev
GCTCCAGTGCTACGGATTCT
CYP71CR4 Bra009148
Fwd Figure 14 . Retention of isotopic label during the enzymatic reaction mechanism. Mass spectra of the products of CYP71CR2 (a) or CYP71CR1 (b). In each case, either unlabeled or [1!,1!-2 H 2 ]-labeled brassinin was used as substrate. The reaction mixtures were analyzed by LC-MS, and mass spectra were taken at the elution time of enzymatic product. Supplementary Fig. 14) . We propose that CYP71CR2 and CYP71CR1 catalyze differential heterocyclization of this common epoxide to generate cyclobrassinin and spirobrassinol, respectively. Figure 16 . Protein sequence alignment of CYP71CR members. Shading indicates amino acid residues with conserved similarity (using the Blosum62 score matrix). Only a partial sequence is available for one of the radish proteins (Rs.CYP71CR1) in the currently available genome assembly (GCA_000715565.1). For accession numbers and genome resources, see Supplementary 
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